cleansed with alcohol. In each hormonally bursectomized chick either a bursa-filled diffusion chamber or a piece of bursa alone was implanted; for controls, empty diffusion chambers were placed in hormonally bursectomized chicks. A parallel experiment was done in which subcutaneous implants were employed.
On the 9th day after hatching-that is, 1 day after the surgical procedure, all chicks were injected intramuscularly with 1.0 ml of Salmhonella typhimurium (standardized at 3 X 1009 cells per milliliter). Four weeks after the first injection, a second intramuscular injection of 1.0 ml of S. typhi?murium was given. Two weeks after this second injection blood for bacterial agglutination and serum electrophoretic studies was obtained by cardiac puncture. Agglutination tests were done by adding 0.25 ml of the standard antigen to 0.25-ml samples of serum in serial dilution from 1: 2 to 1: 1025. Tubes were incubated at 45?C for 2 hours and then refrigerated for 24 hours. Agglutination above a titer of 1: 4 was considered positive-that is, indicating the presence of antibodies to S. typhiImuriurm.
A high titer of antibody to S. typhimurium (range 1 : 256 to 1 : 512, mean 1: 330) was obtained from 22 of 30 of the nonbursectomized control chicks (Fig. 1) . By contrast, ten chicks hormonally bursectomized and containing empty diffusion chambers were unable to produce demonstrable antibody, this result being in agreement with previous reports for both surgically and hor- cleansed with alcohol. In each hormonally bursectomized chick either a bursa-filled diffusion chamber or a piece of bursa alone was implanted; for controls, empty diffusion chambers were placed in hormonally bursectomized chicks. A parallel experiment was done in which subcutaneous implants were employed.
A high titer of antibody to S. typhimurium (range 1 : 256 to 1 : 512, mean 1: 330) was obtained from 22 of 30 of the nonbursectomized control chicks (Fig. 1) . By contrast, ten chicks hormonally bursectomized and containing empty diffusion chambers were unable to produce demonstrable antibody, this result being in agreement with previous reports for both surgically and hormonally bursectomized chicks which received no further treatment (1, 2 Serum electrophoresis added confirmation to our observations in that hormonally bursectomized chicks containing empty diffusion chambers were found to have markedly decreased amounts of y-globulin, in agreement with reports for bursectomized chicks receiving no further treatment (9) . In bursectomized chicks containing bursafilled diffusion chambers and bursas not enclosed in diffusion chambers, y-globulin concentrations were greater than in the bursectomized chicks, although the concentrations were less than normal.
Our data indicate strongly that in the bursa of Fabricius a noncellular (hormone-like) substance is elaborated which enhances the establishment of immunologic reactivity in bursectomized chicks. Serum electrophoresis added confirmation to our observations in that hormonally bursectomized chicks containing empty diffusion chambers were found to have markedly decreased amounts of y-globulin, in agreement with reports for bursectomized chicks receiving no further treatment (9). In bursectomized chicks containing bursafilled diffusion chambers and bursas not enclosed in diffusion chambers, y-globulin concentrations were greater than in the bursectomized chicks, although the concentrations were less than normal.
Our data indicate strongly that in the bursa of Fabricius a noncellular (hormone-like) substance is elaborated which enhances the establishment of immunologic reactivity in bursectomized chicks. have commented recently on peculiarities of this junctional region, pointing out both the existence of electron-opaque material in the space between the T-element and cisterna and the scalloping of the cisternal membrane (4); one author has suggested that the differentiated region of the dyad-the morphological equivalent of the triad in some invertebrates-may constitute a tight junction (5).
In the present study of human rectus abdominis muscle, further details of the junctional region were revealed by means of double-staining with potassium permanganate and lead citrate (6). The apposed membranes of the T-element and the cisterna have an average thickness of 45 to 60 A and are separated by a space of about 110 A. This gap, in turn, is bisected by a third layer, averaging 40 A in thickness (Fig. 1). In a tangential have commented recently on peculiarities of this junctional region, pointing out both the existence of electron-opaque material in the space between the T-element and cisterna and the scalloping of the cisternal membrane (4); one author has suggested that the differentiated region of the dyad-the morphological equivalent of the triad in some invertebrates-may constitute a tight junction (5).
In the present study of human rectus abdominis muscle, further details of the junctional region were revealed by means of double-staining with potassium permanganate and lead citrate (6). The apposed membranes of the T-element and the cisterna have an average thickness of 45 to 60 A and are separated by a space of about 110 A. This gap, in turn, is bisected by a third layer, averaging 40 A in thickness (Fig. 1). In a tangential 5, 7, 12 ), in fish muscle (2), in mammalian heart muscle (13), and, as shown by an indirect approach, in frog muscle (3). Such membrane continuity most probably exists in striated muscle of higher vertebrates. The T-element also has been implicated in the inward conduction of excitation in both arthropod and vertebrate muscle (14) . This tubule was considered originally to be the site of storage and release of Ca++, the physiological activator of muscular contraction. However, recent histochemical studies indicate that the cisternal elements concentrate Ca++ (15). This finding is supported by the fact that Ca++ transport is dependent on adenosine triphosphate (16), by the histochemical demonstration of adenosine triphosphatase activity in the cisternae but not in the Telement (17) , and by quantitative considerations (3, 18) which suggest that a considerably larger volume of vesicles for storing calcium ions is required than is provided by the T-elements alone. It was suggested previously that electrical activity is transmitted in some way from the T-element to the cisternae (3, 5) ; that such transmission might be achieved by a tight junction is indicated by parallel physiological and morphological studies on several species (19) . Hence, if it is assumed that the triadic junction constitutes a zonula occludens, membrane depolarization could progress from the sarcolemma along the T-element into the cisternal elements with virtually no delay. Calcium release from the intracellular sarcoplasmic reticulum would, in this manner, remain coupled directly to the electrical surface activity of the muscle cell. The first obstacle is that the reaction is readily reversible. Thus the partial phosphorolysis of any of the primer oligonucleotides present in the reaction mixture must be prevented. The second difficulty arises from the fact that under normal conditions chain initiation is much slower than chain growth (5). As a result, the short, primed oligonucleotide intermediates which we seek are present only in very small amounts throughout the course of the polymerization (3, 6) . Both these problems can be eliminated simply by choosing the proper set of reaction conditions. 
